Circular dichroism and magnetic circular dichroism of reduced molybdenum-iron protein of Azotobacter vinelandii nitrogenase.
Studies of the circular dichroism (CD) and magnetic circular dichroism (MCD) of the dithionite-reduced molybdenum-iron protein of Azotobacter vinelandii nitrogenase (Av1) are reported. CD and MCD are measurable at room temperature across a wide spectral range, from the near-UV to the near-IR. The visible-near-UV CD is insignificantly affected by moderate variations in pH, temperature, ionic strength, and buffer, providing evidence against conformational change in the range studied. Mg2+ and ATP also cause no observable change in the visible-near-UV CD. Both CD and MCD in the visible-near-UV are unaffected by 30% inactivation by O2. However, the CD and MCD spectra of uncrystallized Av1 differ very significantly from those of crystallized Av1; in particular, the MCD spectrum is very sensitive to the presence of heme impurities. The identicality in both CD and MCD spectra of the reduced molybdenum-iron proteins from Azotobacter vinelandii and Klebsiella pneumoniae shows that these proteins contain metal clusters, identical in number, structure, and protein environment. While the absorption, CD, and MCD spectra of reduced Av1 are typical in many respects of simpler iron-sulfur proteins and are most similar to the [Fe4S4(SR)4]3- clusters found in reduced bacterial ferredoxins, significant differences exist. It is concluded, therefore, that the clusters present are not identical with those previously characterized, a conclusion earlier arrived at from electron paramagnetic resonance, Mössbauer, and EXAFS spectroscopies.